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(54) MANUFACTURING DIELECTRIC RLM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and selectively form a 
dielectric film having regions different in characteristics in reduced 
steps, without changing the characteristics. 

SOLUTION: Lower electrodes 13A, 13B are formed on a substrate 
1 1, a disposed film 14 having one characteristic is formed thereon, a 
laser beam is selectively irradiated on this film 14 to denature the 
heated regions 15 of the film 14 into different characteristic regions 
and upper electrodes 1 7 are formed thereon to make different the 
characteristics of resultant capacitors. Thus only one dielectric film 
forms dielectric films different in characteristics and hence this 
simplifies the production process for forming dielectric capacitors 
different in characteristics on a semiconductor substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a dielectric film characterized by including a production process which 
forms a dielectric film of the property of one on a substrate, and a production process which said formed 
dielectric film is heat-treated [ production process ] alternatively, and deteriorates other properties. 
[Claim 2] A manufacture method of a dielectric film of claim 1 which irradiates laser and heats it locally to 
a dielectric film as a method of performing alternative heat treatment. 

[Claim 3] a conductor of a different class on a substrate — a production process which forms a film 
alternatively, respectively, and these conductors — a film — a wrap — a production process which forms 
a dielectric film of the property of 1 like, and said dielectric film — receiving — heat treatment — carrying 
out — said different class — each — a conductor — a manufacture method of a dielectric film 
characterized by including a production process from which the property of a dielectric film on a film is 
made different. 

[Claim 4] a conductor of 1 — a conductor of a class with which films differ — structure which carried out 
the laminating of the film — it is — other conductors — a manufacture method of a dielectric film of claim 
3 that a film is monolayer structure. 

[Claim 5] Heat treatment to a dielectric film is the manufacture method of a dielectric film of claims 3 or 4 
which are heat treatments at the time of forming a dielectric film. 

[Claim 6] a conductor of a production process which forms a dielectric film of the property of one on a 
substrate, and a class which is different to a field to which it differs on a formed dielectric film, 
respectively — a production process which forms a film — heat-treating — said different conductor — a 
manufacture method of a dielectric film characterized by including a production process from which the 
property of said membranous dielectric film [ directly under ] is made different. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the manufacture method for 
forming in a different field the dielectric film with which properties differ about the manufacture method of a 
dielectric film. 
[0002] 

[Description of the Prior Art] Although the dielectric thin film is used as a capacity insulator layer of the part by 
volume of a semiconductor device, DRAM which is semiconductor memory equipment which can perform R/W 
of data at random consists of dielectric parts by volume which used one transistor and one paraelectrics film. In 
this case, the function of a non-volatile can also be given by using a ferroelectric instead of paraelectrics. 
Moreover, the dielectric part by volume which used paraelectrics for the semiconductor device which performs 
analog processing is indispensable. Thus, in a semiconductor device, when it constitutes various circuits, it is 
required^that the part by volume which consists of different dielectric films should be formed alternatively. 
[0003] An example of the conventional technology in the case of forming the dielectric capacity using a 
ferroelectric or paraelectrics locally and alternatively is shown. Drawing 5 is the cross section showing the 
conventional manufacture method in order of a production process. First, like drawing 5 (a), an electric 
conduction film is formed on the silicon oxide 52 of a silicon substrate 51, and the lower electrodes 53A and 
53B are formed in the part which forms the part by volume of a property which carries out patterning of this 
alternatively and is different, respectively. And the 1st dielectric film 54 is formed with the sputtering method or 
a CVD method on it on the whole surface. Then, the up electrode 55 is alternatively formed only in one part by 
volume. And the 1st part by volume which makes the 1st dielectric film 54 a capacity insulator layer is formed 
like drawing 5 (b) by using this up electrode 55 as a mask, and carrying out selective etching of said 1st 
dielectric film 54. 

[0004] Subsequently, the 2nd dielectric film 56 is formed in the whole surface like drawing 5 (c). And the up 
electrode 57 is formed on said 2nd dielectric film 56 in the part by volume of another side. And the 2nd part by 
volume which makes the 2nd dielectric film 56 a capacity insulator layer is formed like drawing 5 (d) by carrying 
out selective etching of the 2nd dielectric film 56 by using this up electrode 57 as a mask. Therefore, as for 
each part by volume formed, the property was different when forming the 1 st dielectric film 54 and 2nd 
dielectric film 56 with the dielectric film of a different property. For example, manufacture of a paraelectrics film, 
a ferroelectric film, then the semiconductor device that has a part by volume as an analogue device as a 
memory device which was described above is attained in the 1st and 2nd dielectric films. 
10005] 

[Problem(s) to be Solved by the Invention] However, with the technology of a Prior art, since the dielectric film 
of a different property is formed according to an individual, respectively, the following problems have arisen. The 
1st trouble is that capacity formation of a routing counter increases to forming two or more kinds of capacity ^ 
by the routing counter, and manufacture takes time amount. In case the 2nd trouble forms the dielectric film of 
the property of the 2nd henceforth after forming the dielectric film of the 1st property, it is that the level 
difference by the capacity already formed exists, and cannot use the film forming method sensitive to a level 
difference, for example, a sol-gel method etc., but the membrane formation method is restricted. The 3rd 
trouble is that the dielectric film formed previously receives effect in a property by processing at the time of 
formation of the dielectric film formed in a degree, and a property changes compared with the time of forming. 
For example, when the formation temperature of the 1st dielectric film is [ the formation temperature of the 
2nd dielectric film ] about 600 degrees C at 400 degrees C, during formation of the 2nd dielectric film, the 1st 



"dielectric film will have received heat treatment of a temperature higher than the time of membrane formation, 
and a property will change with a structural change, diffusion out of the film of a configuration element, etc. 
[0006] The purpose of this invention is to offer the manufacture method which made it possible to form the 
dielectric film with which properties differ easily and alternatively, without moreover changing the property at 
few production processes. 
[0007] 

[Means for Solving the Problem] A manufacture method of this invention includes a production process which 
forms a dielectric film of the property of one on a substrate, and a production process which said formed 
dielectric film is heat-treated [ production process ] alternatively, and deteriorates other properties. In this 
case, a method of irradiating la$er and heating it locally to a dielectric film as a method of performing alternative 
heat treatment is employable, moreover, a conductor of a class with which manufacture methods of this 
invention differ on a substrate — a production process which forms a film alternatively, respectively, and these 
conductors 3 film — a Wrap a production process which forms a dielectric film of the property of 1 like, 
and said dielectric film — receiving — heat treatment — carrying out — said different class — each — a 
conductor — a production process from which the property of a dielectric film on a film is made different is 
included, in this case, a conductor of 1 — a conductor of a class with which films differ — structure which 
carried out the laminating of the film — it is — other conductors — a film is good also as monolayer structure. 
Moreover, heat treatment to a dielectric film may be heat treatment at the time of forming a dielectric film, 
furthermore, a conductor of a production process at which a manufacture method of this invention forms a 
dielectric film of the property of one on a substrate, and a class which is different to a field to which it differs 
on a formed dielectric film, respectively — a production process which forms a film — heat-treating — said 
different conductor — a production process from which the property of said membranous dielectric film 
[ directly under ] is made different' is included. 
[0008] 

[Embodiment of the Invention] Drawing 1 is the cross section showing the 1st operation gestalt of this invention 
in order of a production process. First, like drawing 1 (a), on the silicon oxide 12 formed on the silicon substrate 
11. platinum is formed, this is etched alternatively and the lower electrodes 13A and 13B are formed at each 
part by volume, respectively. Subsequently, the spin coat of PZT14 which is a ferroelectric is carried out to the 
whole surface with a sol-gel method like drawing 1 (b), and it calcinates and forms at 650 degrees C. Then. like 
drawing 1 (c), particle size of this field 15 can be enlarged and the property of PZT14 of this field is made 
different from the property of the field which does not heat-treat laser by performing heat treatment by laser 
to PZT on one lower electrode. Then, like drawing 1 (d), on the field 1 5 which heat-treated, and the field 1 6 
which is not performed, selection formation of the platinum is carried out. respectively, and the up electrode 17 
is formed. Thereby, in each part by volume, it is formed as a part by volume with a property which the 
properties of a capacity insulator layer differ and is different, respectively. 

[0009] It is the cross section showing the 2nd operation gestalt of this invention in drawing 2 in order of a 
production process. First, like drawing 2 (a), on the silicon oxide 22 on a silicon substrate 21. platinum is formed, 
this is etched alternatively and the lower electrode 23 is formed. Subsequently, in other different fields from 
this, it is Ir/Ir02 like drawing 2 (b). Patterning is carried out and the lower electrode 24 is formed so that it may 
leave a field which carries out spatter membrane formation of the cascade screen, and is different in the lower 
electrode 23 of said platinum. In an appropriate top, the spin coat of PZT25 which is a ferroelectric is carried 
out to the whole surface with a sol-gel method like drawing 2 (c), and it calcinates at 650 degrees C. Thereby, 
said PZT25 is formed as PZT26 which has dielectric characteristics on the platinum lower electrode 23. On the 
other hand, Ir/Ir02 It is set to PZT27 of a different property from this on the lower electrode 24. Then, they are 
the platinum lower electrode 23 top and Ir/Ir02 like drawing 2 (d). On the lower electrode 24, selection 
formation of the platinum is carried out, respectively, and the up electrode 28 is formed. Thereby, in each part 
by volume, it is formed as a part by volume with a property which the properties of a capacity insulator layer 
differ and is different, respectively. 

[0010] In addition, Ir/Ir02 By using polycrystaltine silicon instead, a property which is different in a field 26 and 
a field 27 similarly can be acquired, some polycrystalline silicon oxidizes during formation of PZT further, silicon 
oxide is made, and the dielectric on polycrystalline silicon can be made extremely small by becoming the 
laminated structure of PZT and silicon oxide. 



* [001 1] Drawing 3 is the cross section showing the 3rd operatioa gestalt of this invention in order of a 
production process. First, like drawing 3 (a), on the silicon oxide 32 of a silicon substrate 31. after carrying out 
sputtering of the titanium, patterning is carried out using photolithography technology and the titanium 
electrode 33 is formed. Then, platinum 34 is formed in the whole surface and titanium 33, lower electrode 35A 
of the laminated structure of platinum 34. and lower electrode 35B of only platinum are formed like drawing 3 
(b) by carrying out patterning of this. Subsequently, like drawing 3 (b), the spin coat of PZT36 is carried out with 
a sol-gel method to the whole surface, and it is calcinated on it. The ferroelectric film which has by this a 
property which is different in titanium 33, the field 37 on lower electrode 35A of the laminated structure of 
platinum 34, and the field 38 on lower electrode 35B of platinum 34 is formed. Then, like drawing 3 (d). on lower 
electrode 35B of only the lower electrode 35A top of the laminated structure of titanium and platinum, and 
platinum, selection formation of the platinum is carried out. respectively, and the up electrode 39 is formed. 
Thereby, in each part by volume, it is formed as a part by volume with a property which the properties of a 
capacity insulator layer differ and is different, respectively. 

[0012] In addition, at this operation gestalt, it is PbTi03 instead of PZT15. Even if it forms the dielectric of the 
laminated structure of PZT. a ferroelectric with a property which is different in a field 37 and a field 38 similarly 
can be formed, and both of the fields can make a dielectric constant small. 

[0013] Drawing 4 is the cross section showing the 4th operation gestalt of this invention in order of a 
production process. First, like drawing 4 (a), after forming platinum 43 by sputtering on the silicon oxide 42 of a 
silicon substrate 41 on the whole surface, PZT44 is formed by the sputtering method on it. Subsequently, like 
drawing 4 (b), on this, selection formation of the platinum is carried out with the sputtering method and 
photolithography technology, the platinum up electrode 45 is formed, and in other fields, selection formation of 
the gold is carried out with the sputtering method and photolithography technology, and the golden up electrode 
46 is formed. By forming these up electrode, the part by volume which has a ferroelectric property which said 
property of PZT44 is different in the field [ directly under ] 47 of the platinum up electrode 45 and the field 
[ directly under ] of the golden up electrode 46, and is different, respectively like drawing 4 (c) by heat 
treatment in that case is formed. 

[0014] In addition, although each above mentioned operation gestalt shows this invention as an example which 
forms the dielectric capacity on a semiconductor substrate, especially the thing that can be applied when 
forming the dielectric film of an only different property alternatively by the manufacture method of the 1st 
operation gestalt cannot be overemphasized. 
[0015] 

[Effect of the Invention] the conductor of a class which heat-treats this invention alternatively to the dielectric 
film of the property of 1. or is different as explained above — the conductor of a class which forms and heat- 
treats a dielectric film on a film, and is further different on a dielectric film — since the dielectric film which 
boils, respectively and can set by forming and heat-treating a film can deteriorate and the property can make 
alternatively different, the dielectric film of a different property only by forming the dielectric film of 1 can 
obtain. It enables this to manufacture locally the dielectric film whose property became possible [ forming a 
dielectric film by easy methods, such as a sol-gel method, ] while being able to simplify a rhanufacturing process, 
moreover canceled the heat history in a dielectric film, and was stable to the field of arbitration, respectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the 1st operation gestalt of this invention in order of a 
manufacturing process. 

[Drawing 2] It is the cross section showing the 2nd operation gestalt of this invention" in order of d 
manufacturing process. 

[Drawing 3] It is the cross section showing the 3rd operation gestalt of this invention in order of a 
manufacturing process. 

[Drawing 4] It is the cross section showing the 4th operation gestalt of this invention in order of a 
manufacturing process. 

[Drawing 5] It is the cross section showing an example of the conventional manufacture method in order of a 
manufacturing process. 
[Description of Notations] 

1 1 Silicon Substrate 

12 Silicon Oxide 

13A, 13B Lower electrode 

14PZT 

15 16 Field 

17 Up Electrode 

21 Silicon Substrate 

22 Silicon Oxide 

23 Platinum Lower Electrode 

24 Ir/Ir02 Lower Electrode 

25 PZT 

26 27 Field 

28 Up Electrode 

31 Silicon Substrate 

32 Silicon Oxide 

33 Titanium 

34 Platinum 

35A. 35B Lower electrode 

36 PZT 

37 38 Field 

39 Up Electrode 

41 Silicon Substrate 

42 Silicon Oxide 

43 Platinum 

44 PZT 

45 Platinum Up Electrode 

46 Golden Up Electrode 

47 48 Field 
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